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Fig. 1. Cross section of linear actuator having a single hollow cylindrical 
piezoelectric-crystal element 
The problem: 
Design of a linear actuator suitable for precise con-
trol of valves. 
The solution: 
A novel actuator can exert linear force that is con-
trollable and reproducible to microinch tolerance. 
How it's done: 
A controlled voltage is applied across a piezoelec-
tric-crystal element (either a single crystal or a stack 
of such crystals) to change the dimension of the ele-
ment in the direction of the applied voltage. One end 
of the elenient is held fixed: the other end is connected
to an actuating member such as a rod. The rod may be 
adjusted relative to the element and then locked in such 
position, or the whole element and actuating rod may 
be adjusted. 
For control of a poppet valve the actuating member 
may be a rod extending in the direction of movement 
and terminating in a poppet that initially engages a 
seat to close the valve. The end of the crystal, facing 
the valve, is stationary, and expansion of the crystal, 
under applied voltage, opens the valve minutely and 
to a controllable degree. 
The new actuator is constructed for extremeI

accurate control of a valve s ith adj ust ment over a 
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very small range of openings; with it one could study, 
with assurance and repeatability, valve leakage at 
very low rates of flow. The actuating rod can be used 
to effect the same miniscule, controlled, linear move-
ments for other purposes also; its use should not be 
considered to be restricted to valve control. Figures 
I and 2 show two forms of the actuator in conjunc-
tion with a valve. 
The actuator may interest those concerned with con-
trol systems or with instrumentation; it may find use 
(1) as a precise control for a gas-regulating valve–
including remote positioning of the needle of a high-
pressure regulator; (2) as a variable venturi meter; 
(3) in fluidics for fine control of jets in propor-
tional-type amplifiers; (4) as a micropositioner—as 
for remote control of the position of radioactive or 
otherwise hazardous material; (5) as a microthruster 
for precise metering of gases, monopropellants, bi-
propellants, or hybrids; and (6) in reaction-control 
systems.
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Fig. 2. Cross section of linear actuator having a stack of piezoelectric-
crystal disks in a hollow cylindrical housing 
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